The paper reported on a case of severe myoclonic epilepsy of infancy (SMEI) associated with a probable autoimmune lymphoproliferative syndrome variant (Dianzani autoimmune lymphoproliferative disease) (DALD). A male patient with typical features of SMEI and a SCN1A gene variant presented in the first year of life with multiple lymph nodes, palpable liver at 2 cm from the costal margin, neutropenia, dysgammaglobulinemia, relative and sometimes absolute lymphocytosis. Subsequently the patient presented with constantly raised IgA in serum and positive antinuclear and thyroid antimicrosomal antibodies. The diagnosis of probable autoimmune lymphoproliferative syndrome was made; arthritis, skin and throat blisters, which appeared subsequently led to the diagnosis of linear IgA disease. On the basis of these unique associations, the Authors hypothesized that autoimmunity may be partly responsible of the severe epileptic symptomatology, perhaps mediated by autoantibodies against sodium channels or by accompanying cytotoxic T-lymphocytes. Corticosteroid treatment ameliorated the epilepsy and laboratory tests. Future studies will be necessary to evaluate the relevance of autoimmunity in SMEI.
Introduzione
Severe myoclonic epilepsy of infancy (SMEI or Dravet syndrome) is one of the most severe forms of generalized epilepsy. [1] [2] This form is frequently associated with SCN 1A gene mutations, 3 but factors modulating gene expression in phenotypes are not known yet. 4 We report on a case of severe myoclonic epilepsy of infancy associated with a probable autoimmune lymphoproliferative syndrome. 5, 6, 7 The proband is a male now 38 years old. The maternal grandmother presented with lupus erythematoides; the paternal lineage included some persons with febrile convulsions. The mother presented with arthritis, dysgammaglobulinemia (low IgA, raised IgG), mild anemia, weakly positive Coombs test, peripheral lymphocytosis, normal B and T lymphocytes and CD + 4/CD + 8 T cell ratio. In the first months of life, the proband showed enteritic manifestations. At 3 and 5 months of life, he received Di-Te-Per polio vaccins.The patient presented normal development until 7 months of age when he complained of left febrile tonic-clonic hemiconvulsions, which occurred again at 9 and at 12 months of age, as afebrile, alternating hemiconvulsions, mainly of clonic type, and an episode of convulsive status epilepticus. Phenobarbital therapy was started. EEG, initially normal, showed slow waves at 9 months of age. At 1 year of life, multiple lymph nodes 1-2 cm in size were present, the liver was palpable at 1-2 cm from the costal margin, the spleen was not palpable. The patient presented 11010/mm3 white blood cells, lymphocytosis, neutropenia (table 1), Hb 12.1 g/dl; protein, albumin and aminoacid serum levels, ECG and fundus oculi were normal; globulins were low. The epileptic symptomatology worsened in the second year of age with numerous seizures of multiple type occurring every day: febrile and afebrile generalized tonic-clonic, clonic, atonic, and atypical absences. EEG showed multifocal and generalized epileptic discharges and a hypsarrythmic-like episode, treated by an ACTH cycle (3mg/Kg/day for 20 days) without any amelioration. Basal GH, insulin, leucine, glucagone, and tolbutamine tests were normal; fasting hypoglycaemia was present; Ig were diminished on electrophoresis. Development, initially normal, slowed from this age. The patient complained of frequent myoclonic seizures affecting his arms and of unilateral or generalized clonic seizures at the age of 3 years. Interictal EEG recorded generalized epileptic discharges (and a background of slow waves -theta waves. Dysgammaglobulinemia with diminished IgG, IgA, IgM in serum and predominant lymphocytes compared to neutrophils were reported. Myoclonus of legs and arms (recorded during polygraphic monitoring), many seizures of various type resistant to different therapies (Phenobarbital, benzodiazepines, sodium valproate) were reported in subsequent years. CT was normal. On EEG, bilateral parieto-occipital polyspikes and waves were stimulated by light.On the basis of clinical and EEG findings, at 5 years of age, severe myoclonic epilepsy of infancy (SMEI) was diagnosed. During subsequent controls, hypotonia, eczema, raised SGOT and SGPT [respectively, 50 (nv<35), 49 UL/v.n<45]; low IgG and IgM, raised IgA (table 2) , normal B lymphocytes and rosette forming T lymphocytes, normal phytohemagglutinin test were observed. At 8 years of age, IgG and IgM were low, IgA were persistently high. A cycle of immunoglobulins (30 mg/Kg/day i.m. every 3 weeks for 6 months) was ineffective on the epileptic symptomatology, which continued unchanged until 21 years of age, when seizures became worse, and dysphagia, ataxia, hyperreflexia on the right side were reported. MRI showed slight cortical atrophy; laboratory test demonstrated positivity for ANA (I:20), antimicrosomal antibodies (I:40), circulating immunocomplexes (13%; nv<4), low T4 (0.87 ng/dl; nv 0.93-1.86) and raised TSH (4.5 microU/ml, nv0.25-3.1). EEG showed slowing of the background activity. Diagnosis of autoimmune thyroiditis with hypothyroidism was made. Bilateral leg pain, hyperreflexia and raised nerve latency on EMG (tibialis posterior nerve) led to the diagnosis of peripheral neuropathy. WBC, neutrophils and platelets appeared normal, with high lymphocyte rate from the age of 21 to 26 years of life, when arthritis, positive ANA (I:160), high CRP (8.5-3; nv<0.5), weakly positive HCV antibodies were reported and, on the basis of clinical and laboratory symptomatology, the patient started cortisone therapy (at 28 years, 9 months of age). Subsequently, lymphocyte subpopulations were normal (tab. 3). An episode of skin blisters, throat pain, arthritis with high IgA in serum, slightly elevated CRP, positive ANA (1:16-1: 640) with granular pattern, low C3 and C4 and negative ENA occurred and linear IgA disease was suspected; cardiolipins, anti-neutrophil, anti GAD, anti-islets cell, anti-adrenal, anti-gluten, anti-gastric mucosa antibodies were negative. Screening of the SCN1A gene showed a nucleotide splice site variant IVS 1+5G/A in intron 1, not present in parents. On the basis of clinical and laboratory data, SMEI and associated autoimmune disease with suspected lymphoprolipherative syndrome 5, 6, 7 was diagnosed. With continued cortisone therapy (0.5-1 mg/Kg/day), the seizures gradually diminished to one every week, EEG showed diffuse delta waves (aspecific alterations), CD + 4 were slightly elevated, B lymphocytes, CD + 8 and CD4 + /CD8 + ratio were normal (table 3) , a condition compatible with autoimmunity, and CD -4, CD -8 T cells were normal. An episode of swelling of left cervical tissue with 2 palpable parotid lymphnodes, and fibrotic on echography, disappeared and skin blisters and arthritis ameliorated by cortisone; on echography liver and spleen were normal. Serum IgA remained high, while thyroid function, and anti-thyroideal antibodies normalized, ANA were borderline positive (1:80). Moderate disability was present.
Discussion
Our patient was affected by epilepsy, and a haematological and immunological disorder. He presented with symptoms of SMEI (Dravet syndrome) 1,2 appearing in the first year of life, including multiple seizures, myoclonus, ataxia, and mild mental retardation. EEG was initially normal, but then showed generalized spikes and waves and other different records EEG features. A nucleotide variant of SCN1A gene was present. SMEI was recently recognized in the pediatric epileptic population after the discovery of a mutation in the neural sodium channel alpha 1 subunit gene SCN1A (a gene which produces the Nav 1.1 protein forming the transmembrane pore) in 80% of patients 3, 4, 8, 9 ; other gene abnormalities were associated. Dravet syndrome is a voltage-gated channel disease. This condition is characterized by onset at approximately 6 months of age of febrile or afebrile hemiconvulsions or convulsions, initial normal development and EEG, then, in the second year of life, myoclonus of limbs and eyes and multiple seizures (clonic, generalized tonic-clonic, complex partial), absence or generalized status epilepticus. The EEG is initially normal, but interictal activity is recorded with disease progression (generalized spikes and waves, focal/multifocal EEG abnormalities). The syndrome may be recognized also in adulthood on the basis of epileptic symptomatology, including generalized tonic-clonic seizures often present during the night, myoclonus, and convulsions of different type. [9] [10] Cerebellar ataxia, spasticity, or extrapyramidal dystonia are often present, appearing at variable ages. The patient is mildly or severely retarded with poor intellectual development after the first year of life. 10 Most of these symptoms are present in our patient. SCN 1A gene is located on the long arm of chromosome 2, in a cluster of voltage-gated sodium channel genes. 4 In SCN 1A-related diseases, mutations are spread throughout the gene and are of different type (deletions, transitions, missense, nonsense, frameshift, and splice-site mutations, that alter DNA transcription or RNA for translation). In 95% of cases, they are "de novo" mutations. 10 The variant present in our case (i.e.IVS 1+5G→A, 11 now named Int 1+G5A 12 ) is an intronic epilepsy-associated mutation of the voltage-gated sodium channel Na 1.1, reported in the catalog of SCN 1A variants. 12 Today, splicing variability is the core problem of SCN 1A. It is now accepted that intronic gene regulation and post-transcriptional alteration (e.g. variable splicing) have a high potential for functional diversification. 12 It is unknown whether moderate or simple genetic variations impact on splicing and if such changes contribute to the pool of truncation mutations, with consequent lack of Nav 1.1 and severe SMEI. 12 Clinically, mutations of SCN1A gene, associated with epileptic syndromes, span a continuum of gravity from SMEI (severe) to genetic generalized epilepsy with febrile seizures plus (GEFS + ) (relatively mild). 13 In SMEI patients, between 2 and 8 years of life, status epilepticus is common and seizure severity reaches a peak, a condition attributed to Na v 1.1 sodium channel abnormal expression, appearing at this age, when sodium channel Na v 1.1 protein should reach the normal level. 13 Triggers for status epilepticus in SMEI are intercurrent infections and slight increases in body or ambient temperature. 13, 14 In SMEI, hot bath, fever, and physical exercise may induce seizures by reducing seizure threshold temperature, as also shown by experimental data in SMEI mice with heterozygous deletion of Na v 1.1 voltage-gated sodium channel. 13 However, it was affirmed that differences in SMEI and GEFS + are not ascribable exclusively to differences in channel behavior. 15 It was demonstrated that inflammatory/immunological factors may contribute to the pathogenesis of seizures in some forms of epilepsy. 16 In febrile seizures, a relationship between immune-inflammatory mediators (especially IL-1 β and IL 1ra system) and epileptogenesis was proposed. 14, 17 In this condition, the CNS is the target of an immune-inflammatory response, beginning in the peripheral lymphoid system. 17 In humans, it was postulated that enhanced production of IL 1 β after an immune challenge 18 may recruit cells of the adaptive and innate systems perpetuating the inflammation, 17 and, by decreasing seizure threshold, may induce easy excitatory 
The normal values (NV) in parentheses are the values of our laboratory neurotransmission and evoke febrile convulsions contributing to some disorders such as SMEI and GEFS + , 18 often clinically beginning with febrile convulsions. On the basis of experimental results, Ravizza et al. 16 showed that some specific inflammatory processes as status epilepticus (common in SMEI), initiated in the brain by a trigger factor, stimulate epileptogenesis (i.e. a latency phase of ≥ 1 week devoid of seizures but prodromal to the beginning of epilepsy). Vezzani et al. 17 demonstrated that inflammation of the brain is a chronic process persisting in the epileptogenic tissue which may contribute to the pathogenesis of seizures. 17 A chronic up-regulation of IL 1 β and 1RI system in microglia and astrocytes, increasing neuronal excitability, precedes the onset of epilepsy and is present after seizures. The recurrence of spontaneous seizures can contribute to maintain inflammation. 16, 17 In this condition, cytokines with pro-inflammatory action (mainly IL 1β) have a pre-excitatory effect, triggering a cascade of events which results in altered transcription of genes that may contribute to changes in ion channels during the epileptogenic process. 17 For some authors, SMEI may be a useful model to understand the role of inflammation in epileptogenesis. In our patient, if the intronic mutation actually cause an abnormal voltage-gated channel protein, this could have impacted directly on the function of the channels, with consequent epilepsy. Alternatively, the mutated protein could have been immunogenic, causing autoimmunity against the voltage-gated channel. In our case, also immunological disorders were present. WBC was normal. At 1 year of life neutropenia was present, disappearing at 21 years of age. Lymphocytes were higher than neutrophils at all ages and were the predominating cells, as in two cases reported by Canale-Smith. 5 At 29 years of life, T and B lymphocytes presented a normal ratio during cortisone therapy. CD4 + and CD8 + and CD4 -and CD8 -T lymphocytes were normal. Hb protein and albumin in blood were normal. IgG were low until 8 years of life, then normalized. At 8 years of life, i.m. IgG were administered. From 7 years of age to adulthood, IgA were constantly high. ESR and CRB ranged from normal to high values. In our case, the disease was characterized by presence of fever only in case of bacterial infections. Autoimmunity following an intermittent/remitting pattern was signalled by the presence of thyroid antimicrosomal and anti-nuclear antibodies. A pathological endocrinological condition was shown by hypothyroidism. The association of haematological and immunological conditions with autoimmunity led to differential diagnosis between lymphoproliferative diseases and other pathological conditions. The presence of hyper IgA and of autoantibodies in blood led us to postulate that the patient's condition had a primary immunological basis. The association among lymphadenopathy, polyclonal hypergammaglobulinemia, and circulating autoantibodies is typical of the autoimmune lymphoproliferative syndrome. 5-6-7 It is now accepted that a syndrome characterized by autoimmunity and lymphoproliferation may be due to many different genetic 19, 20, 21 or environmental factors. In most cases, it is due to FAS deficiency (ALPS type 1a), a disease inherited in an autosomal dominant manner, due to mutations in the TNFRSF 6 gene of FAS. Bcell lymphocytosis, hypergammaglobulinemia, and auto-antibody production are prominent features of ALPS 6 that point to a severe dysregulation of humoral immunity. In the genetic condition described by Canale and Smith 5 (1967) , this syndrome appears in early childhood and has a high degree of clinical expression variability, as it presents with lymphadenopathy, hepatomegaly or splenomegaly or both, hypergammaglobulinemia, autoimmune cytopenias (neutropenia, anemia, and/or thrombocytopenia), lymphocytosis, circulating autoantibodies (antinuclear, anti-red blood cells), positivity of RA and Coombs tests and other inflammatory tests. 5-6-7 Cutaneous manifestations (eczema 22 ), polyneuropathy, raised CD4 -, CD8 -T cells (nv<1%) 7 were subsequently reported. Asymptomatic individuals with FAS mutations may show a much lower increase in CD4 -CD8 T cells compared to ALPS patients and the proportion of double negative T cells remains < 0.5%. 23 The syndrome is responsive to cortisone therapy. In a case, as suspected in our patient, ALPS was associated with linear disease, an autoimmune subepithelial disorder characterized, at all ages from the first month of life, by onset of blisters on skin and mucosal membranes, pain and swallowing difficulties, raised serum IgA, and linear IgA deposits at the basement membrane zone. 24 Wu et al 25 reported on a case of lupus and lymphoproliferative disease, due to a FAS-ligand gene mutation and consequent FAS-ligand deficiency, with positive lupus test, raised T-cells after activation, normal CD4 -CD8 -T cells in blood (ALPS type 1b). Dianzani et al 26 reported on a series of male patients with a familial syndrome characterized by thrombocytopenia, enlarged lymph nodes and/or splenomegaly, neutropenia in which TCD4 -and TCD8 -cells were not expanded, PHA test was normal as in controls, and hyper γ-globulinemia (2 cases), hypo-γ-globulinemia (2 cases), and γ-globulinemia fluctuations (3) were present. ANA were present in 3 cases, while no FAS nor FAS-ligand mutations were demonstrated, but relative resistance to programmed cell death induced by monoclonal antibodies to FAS was present. This condition was normalized by methylprednisolone; family history of the patients suggested the diagnosis of a genetic disease, that the authors named "autoimmune lymphoproliferative disease". (ALPS III or ALPS due to unknown defect 21, 23 36 OPN potentiate in T cells the lymphoproliferation, IFN γ production, and CD 40 expression which stimulates B cell proliferation. 34, 35 In sera of ALPS and DALD patients, IL17A and IL17F present increased levels and favor T cell lymphoproliferation. IL-1ß, which supports the production of pro-inflammatory IL-17, presents higher levels in ALPS and DALD patients than in controls. 37 The same cytokines may have a role in the pathogenesis of SMEI. 17 Perforin expressed in CTL (cytotoxic T cells) and NK cells is involved in cell-mediated cytotoxicity. 38 In subjects with defective FAS function, heterozygous variants of Perforin gene (PRF) decreasing the function may act as possible factors causing ALPS and DALD development 39 and may influence the apoptotic defect in these diseases. UNC 13D gene variants also exert a modifying effect on FAS-inherited function and are risk factors of DALD. In our patient, additional environmental factors may have interfered with T cell apoptosis. HCV core protein, which likely targets multiple pathways involved in apoptosis, 40 may have inhibited TNFά-induced apoptosis, modifying interleukin converting enzyme activation and IL-Iß production, with consequent raised lymphoproliferation. FAS pathway is involved in switching off immune response and cell-mediated cytotoxicity. In normal subjects, switching off of the immune responses is very important to terminate the proliferation of activated lymphocytes which may damage the normal cells and to avoid cross-reactivity between self and non self. The failure to eliminate apoptotic cells might cause secondary necrosis and inflammatory reaction stimulation, facilitating the presentation of self antigens to the immune system and the development of autoimmunity. 31 The integrity of lymphocyte apoptosis mechanism is fundamental but may be modified by FAS pathway gene mutations. Other regulators of the immune response belonging to CD28 family (CTLA-4, PDI), whose deficiency has been associated with autoimmunity, are known. CNS may be the target of auto-immune process and inflammation in ALPS and DALD patients. 41, 42, 43 CNS is greatly protected from inflammation by locally circulating T cells, by some immunosuppressing substances (neurotropins, neurotrasmettitors, TGFß, glycocorticosteroids), and by the FAS-FASL activity of resident cells, mainly astrocytes and endothelial cells. 42 CNS is highly sensitive to inflammatory damage and the apoptosis of activated immune cells is very important to limit immune cell proliferation due to autoimmune process and inflammation and to decrease the possible tissue damage. Apoptosis of T cells infliltrating the CNS is due to different mechanisms: activation-induced cell death (AICD), perforin-mediated cytotoxicity and FAS/FASL system; 42 withdrawal of essential growth factors (apoptosis by neglect); glicocorticosteroids (due to ligation of specific receptors, and IL-2 inhibition, and suppression of immune system function) and importantly apoptosis due to FAS-FASL interactions. FAS and FASL, expressed in microglia and astrocytes, regulate inflammation by apoptosis of tissue infiltrating activated FAS-expressing Tcells. 43, 44 FAS and FASL expression is raised in some inflammatory conditions and in astrocytes. FASL expression induces pro-inflammatory cytokine production, apoptosis of surrounding FAS-sensitive cells (neurons, oligodendrocytes), and consequent brain damage. 42 In our DALD patient with FAS pathway deficiency, FAS/FASL mechanism may have been faulty, with consequent predisposition to CNS inflammation. 43 Alternatively, FAS pathway deficiency may have predisposed to autoimmunity disease via T cell-mediated B-cell activation and autoantibodies against CNS neuronal antigen production: 43 in our patients, B cells were transitorily raised in blood. Other possible mechanisms of proliferating T cell inactivation could be involved: T cell-mediated cytotoxicity; induction of apoptosis in activated immune cells; alterated differentiation of TH1/TH2 cells; TGFß, interleukin 10, and production of other anti-inflammatory cytokines. 42 The thyroid gland may be the target of autoimmunity in FAS pathway deficiency. In normal subjects, FAS and FASL expressed in CNS and other tissues regulate the inflammatory responses by destruction of tissues infiltrating activated FAS expressing T cells. In thyroiditis, inflammatory infiltration may be induced by antithyroideal antibodies and T cells. 31, 46 FAS-positive lymphocytes are present in inflammatory tissues; FAS/FASL in thyroiditis, as consequence of infiltrating inflammatory cell and cytokines, are up regulated in thyrocytes suggesting that FAS-FASL interaction may be responsible of thyroideal cell death. 45 Defective FAS function was found involved in 20-30% of autoimmune thyroid diseases and in some other autoimmune diseases (IDDM, MS) and may be ascribed to production of an inherited factor (present also in parents) with negative effect on FAS function. 29, 42, 47 The genetically induced FAS pathway deficiency may have predisposed our DALD patient to the development of organ-specific autoimmune autoantibody production and thyroideal disease with possible involvement of cytotoxic mechanisms mediated by FAS-FASL pathway. The presence of antimicrosomal antibodies, associated with hypothyroidism, slowing of EEG background activity, diffuse mild brain atrophy, neuropsychological sign, 48 improved epileptic activity after cortisone, could suggest a direct effect of IgG-mediated antimicrosomal antibodies, possibly due to a common brain-thyroid antigen 49, 50 involving neurons and glia (Hashimoto encephalopathy). 32 However, the low titre of anti-microsomal antibodies may also demonstrate a unique predisposition to develop multiple antibodies. In normal conditions, the neurons in CNS are protected from brain-reactive antibodies by the blood-brain barrier, but possible breaches in the barrier may permit antibody activity. 51 It was observed that patients producing one autoantibody have a predisposition to form also other autoantibodies 50 and that undiscovered antibodies in epilepsy may coexist with not yet identified or irrelevant antibodies. 48, 50 Therefore, some Authors advise to investigate the same target protein for genetic and autoimmune diseases, because similar symptoms may be due to mutation and to autoantibodies targeting the same protein. 50 In our case, the association of epilepsy with non-organ specific ANA and antimicrosomal organspecific autoantibodies, dysphagia, abnormalities of peripheral sensory-motor nerve conduction, bilateral leg pain and hyperreflexia, atonia, and EMG abnormalities suggest a role of autoantibodies against the Na + ion channels 50, 52, 53 acting on the surface of neurons, with consequent slow inactivation 15, 54 which results in epileptiform activity in mammalian brain 52, 53 and conduction block in peripheral nerve. 56 The identification of SCN1A mutation involving Na + channels in SMEI and GEFS + suggests that an autoimmune attack to the mutated Na + channels, recognized as non-self by the organism, may be present in some cases of SMEI, as reported in other epilepsies. 50 In this context, CNS should be the target of an immune block of Na + channels 53 or of an immuno-inflammatory reaction involving the neuronal Na + channels (with cytokine, mainly 1L-1β, production) which started in the peripheral lymphoid system. This condition could also be present in prolonged seizures associated with fever, in status epilepticus 16 or after systemic infections. 17 The autoimmunity against Na v 1.1 channel would slow down channel inactivation 15 and cause CNS hyperexcitability by lowering neuron inhibition because of reduced function of Na v 1.1 in inhibitory interneurons 57 and con-sequent seizure induction by hot bath or fever. Alternatively, there can be a production of chronic immuno-inflammatory mediators (IL-1ß, IL 6, TNF 1ά) with consequent status epilepticus. This condition was recently reported in two ANA-positive patients with voltage gated K + channel autoantibodies and encephalopathy. 58 In patients with SCN1A mutations, vaccination is considered a trigger for early onset of SMEI, perhaps via fever induction, 59 immunomediated mechanism 59, 60 or, in our opinion, stimulation of autoantibody or cytotoxic T lymphocyte production. Auto antibody production against neural antigens was supposed in a lymphoproliferative syndrome associated with CNS abnormalities and autism 43 and demonstrated in Landau-Kleffner syndrome (with seizures, aphasia, and autism), 61 both responding to cortisone. To our knowledge, the association of SMEI with lymphoproliferative syndrome has not been previously reported. It is possible that, in our case, autoimmunity was a factor interfering with gene expression in this phenotype. Today, SMEI is considered an epileptic encephalopathy 10, 14 , i.e. a disease in which epilepsy is associated with cognitive and motor disorders. It was speculated that severe features of SMEI may be caused by a combination of Na + channel dysfunction with predisposing genetic, developmental, or environmental factors, i.e. that the Na + channel defect is at the basis of the initial predisposition to seizures but concomitant factors are the immediate cause of the neurological symptoms, which differentiate SMEI from GEFS + . 15 From this point of view, we could hypothesize in our patient the presence of an encephalopathy as a genetic disorder associated with an autoimmune disorder (the lymphoprolipherative syndrome) perhaps aggravating the encephalopathy. 62 ANA is a non specific antibody but serves as a signal of autoimmunity 62 and has been associated (as the anti-thyroideal antibody) with encephalopathies which arise in the context of another autoimmune disorder, 62 either organ-specific (for example thyroid autoimmunity) or non-organ specific (for example lupus erythematosus). In our patient, ANA and anti-thyroideal antibodies suggest a possible autoimmune pathophysiology of some neurological features. In our opinion, ANA autoantibodies, commonly present in the autoimmune lymphoproliferative syndrome, in our case were not directly responsible of neurological symptoms, but represented a marker of an autoimmune disease, perhaps involving the CNS, mediated by autoantibodies or cytotoxic T lymphocytes. 63 In our case, the epileptic symptomatology worsened in autoimmunity, ameliorated concomitantly with regression of clinical autoimmune and inflammatory manifestations, and serum inflammatory indexes normalized during cortisone therapy. This suggests a common autoimmune-inflammatory aetiology and a possible better outcome of cortisone therapy in associated conditions (DALD-SMEI), as separately reported for SMEI, 1,2 ALPS, 23 DALD 26 and ALPS associated with Landau-Kneffer syndrome. 43 In summary, we hypothesize that in our patient with a specific genetic autoimmune disorder (DALD) associated with polymorphism of SCN1A gene (nucleotide splice variant IVS 1 + 5G/A in intron, anti-thyroideal,ANA, anti hepatitis C virus), and possibly other autoantibodies (anti antibodies Na + channels antibodies) have interfered with the cerebral function in association with inflammatory factors, aggravating encephalopathy and epilepsy. The amelioration (clinical and immunological) of both these conditions after cortisone therapy could support this hypothesis. Alternatively, the sodium channel dysfunction may have been the unique consequence of the genetic disorder and ANA and antithyroideal antibodies may have been an epiphenomenon or related to antiepileptic drug administration. Further studies are necessary to evaluate the relevance of FAS pathway function in our case of SMEI.
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